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LAKEHEAD  AREA  POLLUTION  SURVEY 


SUMMARY  AND  RECOMMENDATIONS 

I      Summary 

Pollution  exists  in  the  streams  and  lakefront  area 
of  the  Lakehead.  At  present  it  is  caused  by  both  sanitary 
sewage  and  industrial  waste.  The  worst  conditions  exist 
along  the  lakefront  and  in  the  Kam  and  Neebing  Rivers  as 
they  pass  through  Fort  William  and  Port  Arthur.   The  water- 
courses in  Neebing  and  Shuniah  in  general  are  of  good  quality. 
This  can  be  attributed  in  part  to  the  lack  of  extensive 
industrial  and  residential  development. 

The  present  sewerage  plans  for  Port  Arthur  and 
Fort  William  indicate  that  adequate  treatment  of  sanitary 
and  some  industrial  wastes  will  be  provided  by  these  cities 
in  the  near  future. 

The  condition  of  the  watercourse  in  Neebing  and 
Shuniah  will  deteriorate  with  future  industrial  and 
residential  development,  unless  an  adequate  sewerage  plan 
is  adopted.  For  the  most  efficient  and  economical  servicing 
of  the  area  all  new  sewer  and  sewage  treatment  plans  should 
be  based  on  an  overall  scheme  for  the  four  municipalities 
of  Fort  VJilliam,  Port  Arthur,  Neebing  and  Shuniah. 

Much  of  the  pollution  in  the  area  is  caused  by 
industrial  wastes.  This  has  resulted  in  most  of  the  lakefront 
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area  being  contaminated  with  phenol.  In  addition,  wood  fibre 
in  the  water  has  been  the  cause  of  complaints  by  commercial 
fishermen,  cottage  owners  and  water  consumers.  The 
industries  contributing  much  of  the  contamination  are: 
Provincial  Pulp  and  Paper  Company  Limited,  Abitibi  Power  and 
Paper  Company,  Thunder  Bay  and  Mission  mills,  Great  Lakes 
Paper  Company,  Ogilvie  Flour  Mills  Limited,  and  Northern 
Wood  Preservers  Limited.  These  wastes  will  not  be  treated 
at  the  municipal  sewage  treatment  plants. 

The  pulp  and  paper  mills  can  provide  for  wood  fibre 
removal  by  installing  or  improving  either  lagoons  or  some 
form  of  suspended  solids  removal  equipment.   This  should  be 
considered  as  the  necessary  first  step  in  waste  treatment 
and  should  be  proceeded  with  as  soon  as  possible.  When  such 
installations  become  adequate  the  presence  of  wood  fibre  in 
the  water  will  still  be  a  problem  at  the  Port  Arthur  water 
works. because  considerable  quantities  of  wood  fibre  are  now 
deposited  on  the  lake  bottom.  This  material  will  continue 
to  rise  and  float  into  the  intake  during  times  of  storm. 
This  can  be  removed  readily  in  a  water  filtration  plant  which 
would  ensure  a  satisfactory  quality  water  at  all  times. 

Phenol  treatment  at  the  pulp  and  paper  mills  can  be 
most  effectively  achieved  by  substituting  non-phenolic  type 
slime  control  agents  for  those  presently  being  used.  This 
is  at  present  being  practised  at  some  of  the  mills.  The 
treatment  of  phenol  at  the  Northern  Wood  Preservers  Limited 
poses  a  more  difficult  problem  and  should  receive  further 
study. 
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At  the  present  time  there  is  no  acceptable  economical 
method  of  reducing  the  high  B.O.D.  content  of  the  pulp  and 
paper  mill  waste.  Tiiia  problem  should  receive  top  priority 
by  the  recently  formed,  pollution  abatement  committee  of  the 

area  mills. 

In  addition  to  phenol  treatment  the  Northern  Wood 
Preservers  Limited,  should  consider  oil  removal.  This  can 
be  affected  in  a  conventional  type  oil-water  separator.    There 
is  also  some  suspended  solids  present  in  this  waste  which 
possibly  can  be  effectively  treated  by  proper  in-plant  care. 

The  volume  of  waste  produced  at  the  Ogilvie  Flour 
Mills  Limited  is  relatively  small,  however,  it  is  excessively 
strong  on  the  basis  of  the  5  Day  B.O.D.  test.   For  this  reason 
conventional  forms  of  treatment  v/ill  probably  not  produce  an 
effluent  of  satisfactory  quality,  and  it  will  be  necessary 
to  provide  complete  elimination. 

Complaints  concerning  pollution  in  the  area  were  made 
by  commercial  fishermen,  cottage  owners,  officials  of  the 
Port  Arthur  Public  Utilities  Commission  and  home-owners  in 
the  low-lying  areas  of  the  Neebing  River. 

The  commercial  fishermen  revealed  that  wood  fibre  had 
covered  the  fish  spawning  areas  near  the  harbour  and  that 
the  flesh  of  fish  caught  in  the  area  were  tainted  with 
industrial  waste.   This  could  be  attributed  to  oil  and  phenol 

wastes i 

Cottage  owners  in  the  Silver  Beach  area  of  Shuniah 
have  been  subjected  to  beach  pollution  by  wood  fibre.   This 
can  be  attributed  in  part  to  log  booming  operations.  Wood 
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fibre  is  produced  by  these  logs  rubbing  together  especially 
in  times  of  storm  and  producing  fibre  and  bark.  There  does 
not  appear  to  be  an  economical  method  of  controlling  the 
waste  produced  by  these  operations.  Wood  fibre  waste,  which 
is  ground  wood  or  chemical  wood  fibre,  produced  at  the  pulp 
and  paper  mills  can  be  controlled. 

Wood  fibre  and  some  chemical  wood  fibre  cause 
contamination  to  the  Port  Arthur  water  supply.   As  discussed 
one  effective  method  of  controlling  this  problem  at  the  water 
works  is  the  installation  of  a  modern  water  filtration  plant. 

There  is  frequent  flooding  of  basements  in  the  low- 
lying  areas  near  the  mouth  of  the  Neebing  River.   As  the  river 
contains  much  sanitary  sewage  this  presents  a  public  health 
objection.  Proposed  municipal  sewerage  plans  should  eliminate 

this  problem, 

In  addition,  there  is  the  possibility  of  wood  fibre 
contamination  to  the  process  water  supply  for  the  Ontario 
Hydro  Steam  Generating  Plant  now  being  constructed  at  the 
mouth  of  the  Mission  River.  At  times  of  high  water  level  in 
Lake  Superior  and  easterly  winds,  wastes  from  the  Abitibi 
Mission  mill  may  be  carried  to  the  Hydro  plant  intake. 
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II      Recommendations 


1.  The  four  municipalities  of  Fort  YJilliam,  Port  Arthur, 
Neebing  and  Shuniah  should  adopt  a  plan  for  the  future  sewer 
development  of  the  area, 

Port_ Arthur 

2.  The  sewerage  plan  recommended  by  the  city's  consulting 
engineer  should  be  implemented  as  soon  as  possible, 

3.  The  Provincial  Paper  Company  should  provide  satisfactory 
treatment  for  suspended  solids  removal  as  soon  as  possible. 

4.  The  Abitibi  lower  and  Paper  Company  Limited,  Thunder 
Bay,  should  continue  its  efforts  at  reducing  the  suspended 
solids  in  the  mill  effluent. 

5.  At  both  paper  mills: 

(a)  phenol  should  be  satisfactorily  treated  or  removed  from 
the  mill  wastes  as  soon  as  possible. 

(b)  every  effort  should  be  made  to  develop  an  efficient 
method  of  E.O.D.  reduction  in  the  wastes. 

6a.     The  Northern  V7ood  Preservers  Limited,  should  provide 
effective  treatment  for  suspended  solids  and  oil. 
b.      Consideration  should  be  given  to  the  adequate  reduction 
of  phenol. 

Fort_William_ 
7.      The  sewerage  plan  recommended  by  the  city's  consulting 
engineer  should  be  implemented  as  soon  as  possible. 
S.      The  Abitibi  Power  and  Paper  Company  Limited,  Mission 
mill,  should  provide  satisfactory  treatment  for  suspended  solids 
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removal  as  soon  as  possible. 

b„     Phenol  should  be  satisfactorily  treated  or  removed 

from  the  mill  waste  as  soon  as  possible, 

c.     Every  effort  should  be  made  to  develop  an  efficient 

method  of  B.O.D.  reduction  in  the  wastes. 

9.  The  Ogilvie  Flour  Mills  Limited,  should  provide 
satisfactory  treatment  for  the  plant  waste. 

Neebing 

10.  A  further  investigation  should  be  made  of  the  phenol 
pollution  and  the  possibility  of  sanitary  sewage 
contamination  in  the  Neebing  River. 

11.  The  Great  Lakes  Paper  Company  should  provide 
satisfactory  treatment  for  suspended  solids  removal,  as 
soon  as  possible. 

b.     Every  effort  should  be  made  to  develop  an  efficient 
method  of  B.O.D.  reduction. 
Shuniah 

12.  Local  authorities  should  investigate  the  reason  for 
sanitary  sewage  pollution  in  the  Nclntyre  River  near  the 
Golf  Links  Road. 
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GENERAL 

I  Purpose  and  Extent 

The  purpose  of  this  survey  was  to  study  the  amount 
and  extent  of  water  pollution  in  the  lakehead  area  and  to 
establish  a  method  for  control  and  abatement.  Samples  were 
obtained  from  the  rivers  and  streams,  the  harbour  area,  and 
from  Thunder  Bay. 

Discussions  were  held  with  municipal  officials  and 
persons  affected  by  pollution,  i.e.,  commercial  fishermen, 
cottage  owners  and  those  using  the  water  for  recreation,  or 
for  domestic  or  industrial  consumption. 

II  Sampling  Procedures  and  Terms 

Samples  were  taken  from  the  surface,  at  various  depths 

and  from  the  bottom  of  the  watercourses.  The  following 

tests  were  applied  to  the  surface  and  depth  samples: 

5  Day  B.O. Do (Biochemical  Oxygen  Demand)-  a 
measurement  of  the  amount  of  oxygen  required 
to  stabilize  by  aerobic  decomposition  the 
organic  material  in  the  sample. 

I  Solids-  Total,  Suspended,  Dissolved 

Turbidity-  in  silica  units. 

Phenols-  chemical  compound  which  gives  a  blue 
colour  with  Gibbs  reagent. 

Ether  Solubles-  substances  which  are  soluble  in  a 
50%  by  50%  by  volume  solution  of  carbon 
tetrachloride  and  diethyl  ether,  such  as  oil  or 
greases. 
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Bacteriolo g i c a  1  -  recorded  as  Indicated  Number  of 
Total  Coliform  per  100  cc.  and  is  a  measure  of  the 
amount  of  sanitary  sewage  present.  Owing  to  the 
number  of  dilutions  used,  the  maximum  count  recorded 
is  1,000,000/100  cc. 

All  bottom  samples  and  the  solids  from  some  of  the 
surface  and  depth  samples  were  examined  visually  and  by 
staining  in  order  to  determine  their  source.  The  staining 
procedure  produces  colours  characteristic  of  various  chemical 
wood  fibre  extraction  methods  employed  at  pulp  and  paper  mills. 
It  should  be  noted  that  there  is  some  difficulty  in  determining 
whether  wood  fibre  in  a  sample  is  from  actual  mill  operations, 
i.e.,  ground  wood  or  from  the  rubbing  action  of  logs  in 
booms  as  they  are  being  transported  to  the  mills. 

The  bacteriological  samples  were  tested  at  the  Ontario 
Department  of  Health  Laboratory  in  Fort  William,   All  other 
samples  were  tested  at  the  Ontario  V/ater  Resources  Commission 
Laboratory  in  Toronto, 

In  order  for  clarity  the  following  definition  of  terms 
should  be  used  for  this  report: 

-  wood  fibre-  this  includes  chemically  extracted  wood 

fibre,  mechanically  extracted  wood  fibfe 
and  the  wood  fibre  produced  by  the 
rubbing  of  logs  in  booms c 

chemical  wood  fibre-  wood  fibre  extracted  from  logs 
by  chemicals. 

-  ground  wood-  wood  fibre  extracted  from  logs  by 

mechetical  grinding  and  screening. 

log  boom  fibre-  wood  fibre  rubbed  off  logs  during 
booming  operations. 

Ill    Commission  Objectives 

The  objectives  for  v/ater  quality  set  by  the  Commission 
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are  that  all  wastes,  including  sanitary  sewage,  storm  water 
and  industrial  effluents,  shall  be  in  such  condition  that 
they  will  not  create  conditions  which  will  adversely  affect 
the  use  of  these  waters  for  the  following  purpose;  source 
of  domestic  water  supply,  navigation,  fish  and  wildlife, 
bathing,  recreation,  agriculture  and  other  riparian  activities. 

For  convenience  in  the  interpretation  of  laboratory 
analyses  it  may  be  taken  as  an  objective  that  pollution  in 
streams  or  lakes  should  not  exceed  the  following  figures: 

5  Day  E.O.D.-  4  p. p.m. (parts  per  million) 

Suspended  Solids-  this  varies  depending  on  the 

watershed,  but  satisfactory 
conditions  will  prevail  if  drains 
or  effluents  are  limited  to  15  p. p.m. 

Phenols-  after  initial  dilution  an  average  of  2  ppb. 

(parts  per  billion)  and  a  maximum  of  5  ppb. 

Ether  Solubles-  oil  and  floating  solids  should  be 

reduced  to  a  point  such  that  they  will 
not  create  fire  hazards,  coat  boat  hulls, 
injure  fish  or  wildlife  or  their  habitat 
or  will  adversely  affect  public  or 
private  recreational  development 
or  other  legitimate  shore  line 
development  or  uses.  Protection  s hould 
be  provided  if  effluents  or  drains  do 
not  contain  oils  in  excess  of  15  p. p.m. or 
a  sufficient  amount  to  create  more  than 
a  faint  irridescence. 

Total  Coliform  Indicated  Number  per  100  cc-  1000 


\ 
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LAKEHEAD  AREA  POLLUTION  SURVEY 


PftRT  ARTHUR 

I      Lakefront  Area 

(1)   iiater  Use  and  Complaint s_ 
The  lakefront  area  water  is  used  extensively  by 
commercial  shipping,  for  transportation  of  log  booms,  as  an 
industrial  and  municipal  water  supply,  and  for  commercial 
and  private  fishing.  There  are  no  developed  public  beaches, 
and  there  is  very  limited  swimming  along  the  Port  Arthur 
waterfront. 

Complaints  concerning  pollution  of  this  water  were 
made  by  the  municipal  water  works  officials  and  by  commercial 
fishermen.   It  was  indicated  that  wood  fibre  waste  enters 
the  city  intake  and  the  distribution  system.  The  fibres 
are  quite  small  and  are  not  readily  apparent,  but  they 
deposit  and  build  up  in- loir  flow  areas  of  the  distribution 
system.  These  accumulated  masses  of  fibre  are  eventually 
sloughed  off  by  pressure  changes  and  discharged  at  the 
consumers'  taps.  The  intermittent  discharge  of  this  material 
has  been  the  cause  for  many  complaints  in  the  past. 

Commercial  fishermen  report  that  they  can  no  longer 
catch  fish  in  the  Port  Arthur  area.  It  is  now  necessary  for 
them  to  set  their  nets  farther  from  the  cities  *  They 
attribute  this  to  wood  fibre  covering  the  bottom  in  the 
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spawning  areas.  In  addition,  the  flesh  of  fish  caught  in 
the  harbour  area  is  tainted  with  industrial  wastes. 
(2)   5ampling_Results_ 

Port  Arthur-  Thunder  Bay(T.B.) 


SAMPLE 

N3f,,.. 

Pl.i. 


P2.I 


SAMPLING 

DATE 


Description 


5  Day   Solids(p.p,m.) 
b.o.Ob  Total  Susp.  Disst 


P3.I 


P3.2 


P3.3 


P3.4 


P3.5 


P3.6 


P3.7 


P4 


P5 


F5 


P? 


P8 


Sept, 9  thunder  Bay-mouth 
Sept,i6  of  Neebing  river 
Sept.  15 

sept.9  t.b.-  500'  from 
Sept. t5  mouth  of  mcintyre 
Sept. 16  River 

SEPT.9     T.B.-    lOO'FROM 
SEPT.  !5  OUTFALL-  NORTHERN 
SEPT.I6   WOOD   PRESERVERS 


2.2 


PHENOL     TOTAL  COL! FORM   COUNT 
PFB.  lND.NO./tOO  CCc 


SEPT.9 

SEPT.rs 

Sept.  |6 
sept.  9 

SEPT, 15 
SEPT. |6 

Sept. 9 
Sept. 15 
Sept. 16 


T.B.-  500'south 
OF  P3.1 


T.B.-  500'SOUTH 
OF  P3.2 


T.B.-  500' EAST 
OF  P3.1 


Sept.  9   T.B.-  500' 
Sept,  15  0F  P3.4 

Sept, 16 


EAST 


Sept. 9  T.B.-  580 'north 

Sept. 16  OF  P3. I 
Sept.  16 

Sept. 9  T.B.-  500'north 

Sept.15  OF  P3.6 
Sept. 16 

Sept. 9  T.B.-  5C0'  from 

Sept.15  Wilson  St. 

Sept. 16  sewer  outfall 

Sept. 9  T.B.-  500' from 

Sept,  15  RSver  St.sewer 

Sept.|6  outfall 

Sept09  T.B.-  mouth  of 

Sept.15  Mt Vicar  Creek 
Sept.  1 6 

Sept. 9  T.B.-  5C01  from 

Sept.15  CuCKciSt. sewer 

Sept. 16  outfall 

.Sept. 9  T.B.-  500" from 

Sept,  1 5  io-ith  of  Current 

Sept. 16  river 


if 
1.5 


92 

70 
70 


2.6  I0O 

1.3  62 

1.6  - 

74.0  152 

1.7  — 


1.7 

1.2 
8.8 
1.6 

1.6 

1.6 
3.0 

3.0 

2.0 
1.6 

1.9 
2.1 

1.2 

5.2 
1.6 

1.6 

1.9 
1.4 
I.*' 

1.6 

1.8 
1.6 

2.1 
1.7 
I.I 

1.5 

U.0 

2.0 

2.4 

2.2 

1.3 

1.4 
2.6 
1.8 


92 
84 

74 

72 
78 
BO 

82 

86 

75 
G4 
76 
96 
76 
76 

L04 

82 

78 
106 
80 


ft 

3 

[2 

8 
6 


28 

6 

20 

20 
|Q 
14 

8 
10 

20 

8 
10 

16 

4 

8 

14 

28 
10 

18 

12 
4 

IB 

10 

8 

(6 

6 

6 
16 

6 

12 

2C 

8 
12 

14 

B 

10 

16 


82 
62 
58 

92 
56 


124 
72 
64 

66 

64 
62 
76 

54 
68 

5S 

DO 

66 
80 
66 
60 

e 
12 

20 

74 
64 

98 
64 


8 
8 
10 

22 
6 

4 

560 
4 

5 

9 
20 

4 

9 

4 
4 

9 
5 
4 

\  I 
3 

5 

22 

3 
3 

25 
0 
3 

12 
S 
3 

15 
6 
4 

96 


12 
8 

40 

8 

to 

7 


'vOOO 
100 
10,800 

1,000,003 
1,000 

10,000 


Ether  solubles-  320 


I, OCt) 


to, 000 

1,000 

10,000 

1,000 

10,000 

1,000 

10,000 

I.OCO 

*0,00C 
100,000 

I, coo, coo 

1,000 

10,000 

1,000 

1,000 

100,000 

10,000 
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I 
I 


SAMPLE 


SAMPLING  5  DAY    SOLIDS(P.P.H,) 

Datf.     Description   B.O.D.  Total  Susp.  Diss, 


P9.1    Sept. 9 


P9.2 
P9.3 

P9.4 
P9.5 
P9.5A 

Pll.l 
PI  1.2 

PH. 3 

PII.4 
PI  1.5 
PH.5A 

PI  1.6 
PH.7 

PI2 
PI2A 


SEPT. 9 
Sept. 15 

Sept. 9 

SEPT.I5 

Sept. 16 

Sept.  i5 
Sept.  |6 

Sept. 15 
Sept.  i 6 

Sept.9 
Sept..  II 
Sept, |6 


Sept. |6 


..SEPT.  1 5 

Sept. 15 
Sept.  i6 

Sept. i 5 
Sept.  1 6 

Sept.  15 
Sept.iS 

Sept.  1 6 
Sept.  15 
Sept. i6 


Sept.  |6 


Sept. 15 
Sept.  15 
Sept.  1 6 

Sept.  |6 


Sept.iS 
Sept.  |6 


PI2B    SEPT.  15 


T.B.-  100 'FROM 

Provincial  mill 

OUTFALL  68.0  446  258  188 

T.B.-  500'SOUTH  44.0  372  2|2  160 

OF  P9.I  2.6  --  6  — 

T.O.-  500'SOUTH  20.0  108  18  90 

OF  P9.2  1.8  -  12  ~ 

7.5  7.5  28  70 

T.B.-  500'east  8.6  --  22  ~ 

OF  P9. I  76.0  300  38  262 

T.B.-  500'EAST  264.0  1126  50  1076 

OF  P9.2  6.2  134  34  (go 


T.B.-  5eO'EAST 
OF  P9.5 
BOTTOM  SAMPLE 


CONTAINED  WOOD  FIBRE 

6.5    76     10   C6 
6.9  '  -L26.   ■.'£6.  1100 


T.B.-  100'FROM 

ABITIBI  MILL  OUTFALL   NOT  OBTAINED 


T.B.-  500'SOUTH 

of  abitibi  mill 
Outfall 

T.B.-  5C0' south 
OF  PI  1.2 


0.9 


68 


I.I    — 
BARK  PRESENT 

1.0    74 


8 

12 
4 


80 


70 


T.B.-  500'EAST   26.0  156 
OF  Pll.l        52.0  274 


T.B.-  500'EAST 
OF  PII.4 

T.B.£  MILE  FROM 
ABITIBI  OUTFALL 
25  FT. DEPTH 
BOTTOM  SAMPLE 

T.B.-  500 'NORTH 
OF  Pll.l 

T.B,-  500'NORTH 
OF  PI  1,6 

BOTTOM  SAMPLE 


'•A  "" 

1.2   70 


|6  140 

26  248 

12  -- 

10  60 


2.4   78     16 

WOOD  FIBRE  PRESENT 


1.7   —     14 

1.4   —      4 

WOOD  FIBRE    PRESENT 


61' 


T.B.-  CITY  WATER 
INTAKE  2.2 


4   « 


Phenol 
ppb. 


12 

iO 
10 

25 

10 

30 

15 

C 

0 

30 


T.B, 30 'DEPTH  AT   1.2   —       6 
CITY  WATER  INTAKE  WOOD  FIBRE  PRESENT 
T.B.25'DEPTH  AT    1.6   —        16 
CITY  WATER  INTAKE  WOOD  FIBRE  PRESENT 

T.B, CITY  WATER 

INTAKE  AT  BOTTOM  8.4   --       1 22 
50  FT. DEPTH      W00&  FIBRE  PRESENT 


25 
25 


3 

7 

3 

700 

0 

5 
3 


15 


4 
3 


2 

0 

2 


TOTAL  COL  I  FORM   COUNT 
|ND.NO./ilP0  CC. 


100,000 

1,000 

10,000 
10,000 

io.ooo 


1,000 


100 


100 


The  bacteriological  samples  indicate  that  there  is 
pollution  of  most  of  the  city  lakefront  area  by  sanitary  sewage, 
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Contamination  is  greatest  opposite  the  mouths  of  the  watercourses 
and  sewer  outfalls.  The  water  in  the  area  of  the  intake  is  of 
good  bacteriological  quality. 

The  chemical  samples  show  that  the  pollution  is 
greatest  in  the  immediate  area  of  the  two  paper  mills  and  the 
creosoting  plant.  Phenol  pollution  is  confirmed  in  the  waste 
discharge  from  these  three  industries.  The  high  phenol  content 
in  the  sample  obtained  opposite  the  Clarke  Street  sewer  on 
September  16th,  wr.s  most  likely  caused  by  the  waste  from  the 
Provincial  Paper  Company.  The  wind  was  from  the  north-east 
at  this  time,  and  there  was  also  a  high  phenol  content  in  sample 
P9.3  which  is  representative  of  the  waste  from  the  mill  on  that 
date.  The  phenol  pollution  is  general  in  the  area  inside  the 
break-wall  and  diminishes  to   a  maximum  of  2  ppb.at  the  outer 
edge  of  Thunder  Bay. 

On  the  basis  of  5  Day  B.O.D.,  the  strongest  wastes  are 
noted  in  the  area  of  the  three  observed  industries.  The 
dilution  is  sufficient  to  reduce  the  B.O.D.  below  4  p. p.m. 
within  1000  feet  of  the  outfall  at  the  Abitibi  mill  and  the 
creosoting  plant.  This  objective  is  not  obtained  in  the  area 
of  the  Provincial  mill.  In  addition,  heavy  pollution  is 
indicated  opposite  the  mouth  of  McVicar  Creek. 

The  highest  concentration  of  suspended  solids  is  noted 
in  the  area  of  the  Provincial  Paper  Company. 

Oil  pollution  was  present  in  the  waste  from  the  Northern 
Wood  Preservers.  This  became  rapidly  dispersed  and  was  not 
noticeable  at  a  distance  of  1000  feet  from  the  outfall. 
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Bottom  samples  illustrated  that  there  was  wood  fibre 
and  some  chemical  fibre  at  the  North  Gap.  This  is  approximately 
three-quarters  of  one  miles  from  the  Provincial  Paper  Company 
outfall.  Wood  fibre  was  obtained  from  the  bottom  at  a  point 
one-half  of  one  mile  east  of  the  Abitibi  outfall  and  also  in 
the  area  of  the  mouth  of  the  city  water  intake.  During  the 
pilot  studies  for  the  city  water  works  micro-strainer  it  was 
established  that  some  of  this  material  was  chemical  fibre. 

II     Inland  Viater courses 

(1)   Neebing  River 

(a)  Water  Use 

The  Neebing  River  flows  easterly  from  the  Fort  William 
boundary  and  extends  for  one  mile  through  Port  Arthur  before 
entering  Thunder  Bay.   It  is  used  to  a  limited  extent  by  small 
private  boats.  There  is  no  residential  housing  in  this  area. 

(b)  Sampling  Results 

Port    Arthur-  Neebing  River 
Sample    Sampling  5  Day      solids     (p. p.m.)         pbewl      total  col i form 


NO. 


FN2 


DATE      DESCRIPTION   B.O.D.   TOTAL    SUSP.  DISS.    PPB.     IND.  NO.  PER  lOOCC. 


i;..l 


SEPT.  iO  NEEBING  RIVER  5.4  El4  20  194  25       I, 000, OOP 

Sept.  i5  (DOWNSTRE/*  37. C  246  58  188  1,000,000 

SEPT  ,7  from  FT. WILLI  AM  II. 0  2l0  38  172  1,000,000 

S.T.P. 

SEPT.  9  THUNDER  BAY-  2.2  92  iO  82  8          I ,000 

SEPT.  15  MOUTH  Of  l.l  70  8  c2  8             100 

SEPT.  16  NEEBIN3  RIVER  1.5  70  l2  58  10         10,000 


The  sampling  results  show  that  much  of  the  pollution 
in  the  river  comes  from  Fort  William.  This  becomes  more 
diluted  as  it  approaches  the  mouth  of  the  river. 
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(2)        McIntyre_F.iver_ 

(a)  Water  Use 

There  is  no  significant  industrial  or  commercial 
development  along  this  section  of  the  Mclntyre  River,  The 
river  will  eventually  receive  the  effluent  from  the  Port 
Arthur  sewage  treatment  plant,  which  is  now  under  construction. 

(b)  Sampling  Results 

Port   Arthur-  Mclntyre  River 

Sample    Sampling  5  Day         solids  (p. p.m.)     thenol      total  Col i form 

No.         Date  Description      B.u.D.    Total  Susp.  diss.      ppb.        Count  ind.  no./ioOcc 

P. P.M. 


PM  2 

Sept.  9 
Sept. 15 

May  St.  bridge 

3.6 
2.4 

145 

138 

8 
10 

138 

128 

2 

1,000 

1,000 

PM   IA 

Sept.  i5 

MAY  ST.   bridge 
downstream 
from  Pt.  Arthur 
S.T.P. 

2.6 

112 

10 

102 

I0.OUO 

PM    1 

Sept.  9 

Sept.   16 

Mouth  of 

rtClNTYRE   RIVER 

3.1 

1.6 

148 

100 

2d 

12 

126 
88 

10 
4 

1,000 

1,000 

P2.1 

Sept.  9 
Sept.   15 

Sept.   16 

Thunder  Bay-500' 
E.  of  mouth  of 

MClNTYRE   RIVER 

2.8 
1.3 
1.6 

100 
62 

8 
6 

9? 
56 

22 
6 

4 

100,000 

1,000 

10,000 

The  sampling  results  show  that  the  river  in  general 
approaches  the  objectives  of  the  Commission  for  a  clean 
stream.  There  is  an  increase  in  pollution  east  of  the  mouth 
of  the  river.  This  is  due  to  discharges  from  sewers  in  the 
harbour  area, 

(3)   McVi_car  Creek 
(a)  Water  Use 

At  present  the  creek  fceoives  intermittent  discharges 
of  process  waste  from  a  local  brewery.   Arrangements  have  now 
been  made  to  direct  these  wastes  to  the  city's  sanitary  sewers. 
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The  lower  portion  of  the  creek  has  been  developed  to  some 

extent  as  a  public  park. 

(b)  Sampling  Results 


Port  Arthur-  ilcVicar  Creek 

5  DAY  , 

SAMPLE  SAMPLING  B.O.D,      SOLIDS  (p„P<.mJ      PHENOL   TOTAL  COLIFORM  COUNT 


NOf 

DATE 
SEPT.9 

DESCRIPTION 
KARPROPE  AVE.AT 

P. P.M. 

1.7 

TOTAL, 
135 

Susp. 
8 

129 

ppn, 

8 

IND*   N0,a  10}  C.Co 

PV  2 

loo 

Sept; 15 

Pt. Arthur  bound 

2C0 

138 

6 

122 

wM 

10 

SepToI7 

AKY 

ln2 

154 

0 

146 

HP 

100 

PV  1 

Sept  J  7 

MOUTH  OF  McVlCAR 
CREEK 

1 3,0 

192 

24 

tee 

- 

100,000 

PS 

Sept,8 

THUNDER  BAY- 

1.5 

104 

8 

96 

1 

10,000 

sept, 15 

500 '    FROM  MOUTH 

1493 

68 

12 

55 

4 

100.000 

SEPT. 16  OF  HCVICAR  CR. 

2,0 

70 

22 

50 

3 

1,000',  000 

The  upper  section  of  the  creek  is  in  good  condition,  but 
the  bacterial  counts  are  high  near  the  downstream  end.   This 
indicates  that  sanitary  sewage  is  entering  the  creek  as  it 
passes  through  the  city. 

(  4 J    C_urr _ent  River 
(a)   uater  Use 

The  Current  River  is  utilized  by  the  City  of  Port  Arthur 
for  recreational  purposes  and  as  a  source  of  additional 
electrical  power.  The  flow  in  tht  river  is  controlled  by 
two  dams,  that  is,  the  Onion  Lake  dam  and  the  Boulevard  Lake 
dam, which  are  respectively  10  miles  and  one-half  mile  upstream 
from  the  mouth. 
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(b)   Sampling  Results 

Port  Arthur-  Current  River 


5  DAY 

SAMPLE 

SAMPLING 

B.O.D, 

Solids  (p.p 

M. 

Phenol 

Total  Col l form  Count 

NO. 

DATE 

DESCRIPTION 

P,PfM8 

Total 

SUSF^ 

DISS. 

ppb 

INB. 

NO 

,  loo  c.c. 

SC  3 

SEPT, 9 

CURRENT  R,-P0RT 

2,1 

86 

8 

78 

3 

1 

,000 

Sept. 15 

Arthur  boundary 

2.3 

68 

6 

62 

M 

10 

Sept, 1 7 

1*4 

66 

5 

62 

— 

10 

SB   | 

Sept09 

E.BRANCH   AT 

1.5 

144 

10 

134 

2 

10 

Sept. 15 

PToARTHUR 

2.5 

124 

12 

112 

— 

18 

SEPTJ7 

BOUNDARY 

1.1 

150 

6 

144 

— 

10 

PC  2 

Sept99 

Upstream  of 

L5 

90 

12 

73 

2 

100 

SEPT„ 17 

BOULEVARD  PK, 

l03 

68 

E 

62 

— 

10 

S4&S 

PC   1 

SEPfe9 

upstream  of 
Boulevard  pk0 

L2 

84 

12 

72 

4 

100 

P8.I 

Sept.9 

thunder  Bay- 

1.4 

106 

8 

98 

0 

! 

,coo 

Sept. 15 
SEPTUS  7 

mouth  of  Current 
River 

H 

55 

18 

64 

'? 

108 

;888 

The  sampling  results  indicate  that  the  river  is  in  good 
condition.   Pollution  is  present  at  the  mouth,  but  this  can 
be  attributed  to  the  unsatisfactory  conditions  existing  in 
the  harbour. 
Ill  Pollution  Control 

At  present  nearly  all  sanitary  sewage  in  the  city  is 
discharged  raw  to  the  harbour  area  of  Thunder  Bay.  The 
exception  to  this  is  the  settling  tank  located  opposite 
Lillian  Street.  This  serves  approximately  1000  homes  in  the 
Current  River  area. 

The  City  of  Port  Arthur  is  now  installing  sewage  works 
which  will  do  much  to  lessen  pollution  due  to  sanitary  sewage. 
This  system  will  not  receive  the  process  wastes  from  the 
Abitibi  Power  and  Paper  Company  Limited,  the  Northern  \7ood 
Preservers  Limited,  or  Provincial  Pulp  and  Paper  Company  Limited, 

The  two  pulp  and  paper  mills  could  improve  their  waste 
discharges  by  constructing  or  improving  settling  lagoons  or 
other  forms  of  solids  removal  equipment.  The  Abitibi  mill 
has  a  settling  area  which  is  effective  in  removing  much 
of  the  suspended  material  from  the  wastes.  Continued  efforts 
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in  this  direction  will  do  much  to  lessen  the  amount  of  wood 
fibre  now  discharged  to  the  harbour  and  Thunder  Bay,  As 
discussed  in  previous  reports  by  the  Commission  the  phenol 
content  of  the  wastes  could  be  most  economically  removed  by 
using  non-phenolic  control  agents.  At  present  some  of  the 
mills  are  using  such  control  agents.  The  problem  of  B.O.D. 
reduction  is  one  that  will  have  to  receive  further 
investigation, 

The  Northern  Wood  Preservers  Limited  will  need  to  install 
satisfactory  treatment  for  reducing  the  phenol,  suspended 
solids,  and  oil  content  of  their  waste.  The  oil  content  for 
the  most  part  will  be  readily  removed  in  oil-water  separators. 
When  this  has  been  accomplished  consideration  should  be  given 
to  some  form  of  phenol  control. 
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LAKEHEAD  AREA  POLLUTION  SURVEY 

FORT  WILLIAM 


Lakefront  Area 


\ 


The  lakefront  area  here  is  used  for  the  same  purposes 
as  noted  for  Port  Arthur  except  that  it  does  not  serve  as  a 
source  for  municipal  water,  Chippg^a  Park  near  the  south 
boundary  of  the  city  contains  a  protected  swimming  area  on 
Lake  Superior*  In  addition,  there  are  a  number  of  summer 
homes  to  the  south  of  the  park. 

There  were  complaints  from  commercial  fishermen  that 
fish  caught  in  this  area  could  not  be  sold  on  the  local 
market.  This  is  due  to  the  fact  that  the  flesh  is  said 
to  be  tainted  with  oil  and  other  industrial  wastes.  The 
Chippewa  Park  officials  reported  that  there  was  no  problem 
of  beach  pollution  in  that  area. 
(2)  Sampling  Results 


Fort  William  -  Thunder  Bay 

5  DAY 
SAMPLE   SAMPLING 

NO.       DATE     DESCRIPTION 

Ft. I       SEPT,  17   TtB*  500'  SOUTH  Of  ABIT  I B| 
MILL  AREA,, 

FI.2      Sept.  17   T»B.  500'  south  of  Fl.l 

FI.3      SEPT,  17   T„B,  500 '  SOUTH  OF  Ft. 2 

FI.3A     Sept.  17   T.B0  500»  South  bf'FI.2  (I0«   4,4 
DEPTH) 


TOTAL  COL  I. 


BoO.D. 
P.PJ*. 

SOLIDS 

TOTAL 

(     PnP. 

SUSP. 

M,) 

DISS. 

PHENCL 
PPB 

IND.  NO. 

PER   ICO  CC 

62,0 

262 

56 

206 

4 

- 

10,0 

128 

32 

96 

25 

a* 

3.6 

104 

22 

82 

18 

■a 

4.4 

92 

12 

60 

30 

* 

FI.4 


SEPT.  15   T.B.  500'  E.  of  Fl.l 


1.2 


70 


SAMPLE 
NO. 

SAMPLING 

DATE 

F1.5 

SEPT.    15 

FI.7 

SEPT.    15 

FM1.I 

SEPT.  S 
SEPT.    15 
SEPT,    16 
SEPT.    17 

F2.4 

SEPT.    18 

F2.5 

SEPT.    18 

F3.I 

SEPT.  9 

Sept.  16 

F4.I 

SEPT.  9 

Sept.  15 
SEPT,   16 

F5.1 

Sept.  9 
Sept,   16 

DESCRIPTION 

T.B.  500 »  S.E.  FROM  FI.4 

T.8.  500'  S.E.  FROM  FI.5 

T.B.  Upstream  from  mouth  of 
mission  R. 


T.B.  5C0'  N.  OF  ABIT |B1  OUTFALL,  85,0 
T.B.  500«  N.  OF  F2.4 
T.B.  MOUTH  OF  MCKELLAR  R. 


T.B,  MOUTH  OF  KAM  RIVER. 


T.B,  Ft.  William  Pt.  Arthur 
Boundary. 
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5  DAY 
B.O.D, 
P. P.M. 

SOLIDS   (  P.P. 
TOTAL     SUSP. 

,M.) 

DISS. 

PHENOL 
PPB.  . 

TOTAL  C0.1 

IND  NO.    ■:; 
PER  100  CC 

1.8 

■■ 

3 

a- 

IS 

1,000 

2.8 

w 

6 

M 

25 

— 

19.0 
5.7 
4.8 
7.0 

166 
132 
180 

— 

28 
20 

2C 
56 

138 
112 
160 

■ 

5 
25 

18 

1,000 

10 

10 

100 

LL.     85,0 

474 

168 

306 

0 

1,000 

36.0 

190 

40 

150 

0 

- 

5.4 
2.0 

120 
76 

22 
10 

98 
66 

12 

5 

1,000 
100 

1.8 
6.8 
3C  8 

122 

110 

14 
26 

14 

108 

96 

•J 

25 

7 

10,000 
10,000 

i,eoo 

1.2 

L8 

80 

72 

6 
12 

74 
60 

10 

4 

1,006 

10,000 

The  bacteriological  samples  indicate  that,  the  pollution 
at  the  mouth  of  the  Kam  River  and  opposite  the  Fort  William, 
Port  Arthur  boundary,  was  in  excess  of  the  Commission's 
objective.  This  pollution  can  be  attributed  to  sanitary 

sewage. 

The  chemical  sample  results  show  that  there  was 
pollution  at  the  mouths  of  the  three  rivers,  i.e.,  Mission, 
McKellar  and  Kam.   Industrial  wastes  would  be  the  cause  of 
the  high  phenol  concentrations. 
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There  are  two  areas  of  waste  discharge  for  the  Abitibi 
mill,  namely,  the  east  side,  represented  by  samples  Fl.l  to 
F1.7  inclusive,  and  the  north  side  represented  by  samples 
F2.4  and  F2.5.  The  wastes  discharged  to  the  east  side  create 
pollution  in  the  immediate  area  of  the  outfall,  but  due  to 
settling  in  the  bark  area  and  dilution,  the  water  at  the 
Mission  Gap  approaches  a  satisfactory  condition.  The  wastes 
discharged  to  the  north  side  were  quite  noticeable  at  the  time 
of  sampling,'  This  is  substantiated  by  the  sampling  results 
which  illustrate  a  strong  v/aste  both  on  the  basis  of  5  Day 
B.O.D.  and  Suspended  Solids.  Bottom  samples  were  obtained 
in  the  bay  to  the  south  of  the  Abitibi  mill.  There  was  no 
evidence  of  v/ood  fibre  in  this  area.  This  can  be  attributed 
to  the  previously  noted  settling  obtained  in  the  bark  area. 
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II   Inland  Watercourses 

(1)   Kaministikwia  River (Kam  River) 
(a)  Water  Use 
The  Kam  River  flows  through  the  City  of  Fort  William  for 
a  distance  of  some  five  miles  and  empties  into  Thunder  Bay.   It 
is  navigable  to  the  west  boundary  of  the  city  for  all  lake 
and  most  ocean  boats.   Industries  located  along  the  river 
include;  Canadian  Iron  Foundries  Limited,  Imperial  Cil  storage 
tanks,  Ogilvie  Flour  Hills  Limited,  several  large  grain  elevators, 
coal  docks  and  general  shipping  docks.  This  section  of  the 
river  also  has  docks  for  small  pleasure  boats.  There  are  no 
developed  swimming  beeches  in  the  area. 

There  are  a  number  of  municipal  and  private  sewers  which 
discharge  to  the  river.   It  is  estimated  that  approximately 
one-half  of  the  municipal  sanitary  sewage  is  discharged  untreated 
to  the  watercourse. 

{b)   Sampling  Results 

Fort  William-  Kam  River 


SAMPLE 
NO, 

sampling 
Date 

Description 

5  DAY 

B.O.D. 

P.P.M, 

S0L|DS{P.P 

TOTAL      SUSP. 

.M„) 

DISS, 

PHENOL 
PPB 

TOTAL  COL  1  FORM  COUNT 
|ND„    NO.    P£R    100  C.C. 

FK  8 

sept,ic 

SepToI7 
Sept, 18 

KAM  R,  upstream 
6c L. paper 

3.8 
266 
2.6 

144 
134 
76 

16 

20 
10 

128 
114 
66 

13 
2 

1,000 
10 

FK  7.1 

Sept. 10 

KAM  R,10C' 
DOWNSTREAM  FROM 
6. L. PAPER  CO. 

65s0 

2162 

134 

2028 

— 

100 

FK  7„6 

Sept. 10 

KAM  ft«50f'iDOWN- 
STREAM  from  FK 
7.1 

71,0 

356 

112 

244 

0 

100 

FK  7,7 

Sept, 10 

KAM  R,  I0C0* 
90WNSTREAM 
FROM  FK  7,6 

64.0 

350 

76 

274 

0 

1000 

FK7.7A 

SEPT. 1,8 

KAM   R.  If.   M  1  ,  DOWN- 
stream from  gt. 
Lakes  Paper  Co. 
bottom  sample. 

WOOD 

FIBRE 

PRESENT 
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Sample 
No. 

FK7.7B 


FK6.A 
FK  6 

Fk  5 

Fk  4.1 

FK  4.6 

Fk  4.7 
FK  3 

FK  2 

F  4.L 


Sampling 

Pat  5         Description 


5  day  Total  Col i form 

6.O.D.        Sol  ids  (p.  p.m.)    Phenol      Count  Ind.no. 
p. p.m.    Total  .susp..  Diss,    ppb.         per  HOP  cc. 


Sept.2'1    kam  River  turning  oasin,2000' 
below  Gt. Lakes  Paper  Co. 
Bottom  sample 

Sept.  j.0    kam  R.near  municipal  sewer  outfall.    2i.O 


Sept.iO  Junction  of  Kam  River  and  Mission 

Sept. i5  River. 
Sept.  i7 

Sept.9  Kam  River-  upstream  Ogilvie 

Sept. i5  mill. 
Sept. i 6 

Sept. 9  kam  River  i 00 'downstream 

Sept. 1 5  from  Og i lv  i  e  outfall. 
Sept.i6 

Sept.9  Kam  River  500'  downstream 

Sept. i5  from  Fk  4. i 

Sept.  16  ^ 

Sept.9  Kam  river  500'  downstream 

Sept.  15  from  Fk  4.6 

Sept.9  Junction  Kam  and  McKellar 

Sept. 15  River 
Sept. 16 

Sept.9  Near  proposed  S.T.P. 
Sept. i6 

Sept.9  Mouth  of  kam  river 
Sept. 15 


Wood  fibre  present  containing  some  chemical 


21.0 

1  78 

32 

146 

24 

1,000, COO 

5.9 
4.3 

30.0 

178 

78 

2C2 

34 
18 

34 

144 
60 

34 

14 
18 

10,000 

100 

10,000 

19.0 
G.O 
2.8 

156 

96 

124 

18 
20 
IS 

138 

76 

112 

4 
30 

12 

10,000 

t.eoo 

:  0,000 

215.0 

5.8 

198.8 

382 
82 

386 

|6G 

20 
160 

216 
62 
160 

JS 

IS 

:o 

100,000 

10,000 

1,000,000 

21 

12.0 
3.8 

154 
136 
142 

39 
20 
18 

120 
116 

124 

4 

25 
12 

= 

17.0 
8.3 

132 
120 

24 

3C 

r.ce 

90 

4 

20 

1,000 

7.0 

5.2 

3.0 

170 
124 

120 

170 
124 

120 

128 
108 
112 

9 
18 
12 

100,000 
10,000 

Broken 

4.0 
3.2 

146 
122 

28 

4 

118 
118 

B 

12 

1,000,000 

1.0 
6.8 

122 
112 

14 
26 

108 
86 

9 

25 

*0,000 

1,000 

The  bacteriological   results   indicate  that  the  river 
upstream  of  the  Fort  l/illiam  western  boundary  was  of 
satisfactory  quality.      Samples   downstream  of  the  boundary 
showed   considerable  pollution.      This   can  be  attributed  to 
sanitary  sewage. 

Sanitary  chemical  sampling  results  illustrate  that 
throughout   the   city  the   river  was   in  an  unsatisfactory 
condition.      Two  of  the  main   sources  of  pollution  were  Great 
Lakes   Paper  Company  and  the  Ogilvie  Flour  Mill.      It  was 
apparent   during  the  survey  that   other  industries  were 
contributing  to  the  pollution  of  the  river  such  as   chaff 
from  the  grain  elevators. 

Bottom  samples  were   obtained   at   the  Turning  Basin  about 

2000  feet   downstream  from  the  Great   Lakes   Paper   Company  and 
also  about   one  and  one-half  miles  downstream  from  the  mill. Tn'er'e 
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was  wood  fibre  in  both  of  these  samples  and  some  chemical 
fibre  in  the  material  taken  from  the  Turning  Basin. 


(  2 )   N eeb i_ng  River 

(a)  water  Use  and  Complaints 

The  Neebing  River  flows  through  Fort  William  in  an 
easterly  direction  for  some  four  miles.  There  are  no  known 
industries  discharging  waste  directly  to  the  river  in  this 
section.  The  only  use  made  of  this  part  of  the  river  is  by 

small  pleasure  boats. 

Flooding  conditions  occur  frequently  during  the  spring 
in  this  area.  As  many  of  the  homes  are  at  a  low  elevation 
the  flow  in  the  storm  sewers  backs  up  to  house  cellars.  This 
presents  a  public  health  problem  as  the  river  water  contains 
consider  quantities  of  sanitary  sewage.  There  have  been 
frequent  complaints  in  the  past  concerning  this  matter. 

(b)  Sampling  Results 
Fort  William-  Neebing  River 


Sample    sample 

NO.                 DATE 

IS 

Description 

Near  Vicker's 
Ave. 

5  DAY 

B.0.D, 

P.PA 

2,3 
2,0 
1.3 

SOL! 

TOTAL 

206 
172 
3T2 

3S{P,P„M 

Suspn 

16 
0 

10 

Dlss„ 

190 
164 
192 

PHENOL 

PP*i 

12 

Tot; 
LIEi 

L  COL  1  FORM  COUNT 
NOcPER    100  CC 

NN  5     SEPT,  10 
SEPT. 15 
SEPT. 17 

10,000 

1,000 

ICO 

FN  3     SEPT, 10 
SEPT, 15 
Sept, 17 

Neebing  R, 
(May  ST, 
bridge) 

2-6 

4U0 
2.0 

190 
168 

14 
14 
12 

176 
154 
156 

25 

100,0^0 
1,000,000 

10,000 

FN  2    SEPT, 10 
SEPT„I5 
Sept, 17 

Neebing  R, 

( DOWNSTREAM 
FROM  FT.WILLIAM 
S.T.P. 

5.4 
37,0 
11,0 

214 
246 
219 

20 
58 

36 

194 
188 
172 

25 

1,000,000 
1 j 000 ,000 
1,000,000 
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There  is  a  high  degree  of  pollution  by  sanitary  sewage 
in  this  river  as  indicated  by  the  bacteriological  sampling 
results.  This  condition  prevailed  both  upstream  and  downstream 
of  the  present  sewage  treatment  plant.  The  sample  Pl.l  could 
not  be  obtained  close  to  the  mouth  of  the  river  due  to  the 
shallow  water.  For  this  reason  it  is  not  considered 
representative  of  the  degree  of  contamination  in  the  river. 

The  sanitary  chemical  results  illustrates  that  the 
stream  was  in  its  worst  condition  immediately  downstream  of 
the  present  sewage  treatment  plant.  This  is  of  course  due  to 
the  overloaded  condition  which  prevails  at  the  plant. 

( 3 )   McKellar  River 

(a)  Viater  Use 

The  McKellar  River  is  used  by  both  lake  and  ocean 
boats.  At  present  there  are  coal  docks  and  an  oil  refinery 
located  along  its  banks.  There  is  no  recreational  development 
along  this  river, 

(b)  Sampling  Results 
Fort  William-  McKellar  River 


SAMPLE 
NO. 

SAMPLING 

DATE 

SEPT. 9 

Sept.  15 
SEPT,  16 

description 

Junction  Kam  & 
mckellar 

RIVER 

5  DAY 
B.0«04 

7.0 
5,2 
3„0 

SOLI 

TOTAL 

170 
124 
[20 

js(p«,p0 

SUSP. 

42 

16 

0 

Diss, 

128 

108 
112 

PHENOL 

PPB. 

9 

18 

12 

Total  Col l form 
Count  1nd.No. 

PER    100  fC. 

FK  3 

100,000 
10,000 
BROKkil 

FM  3 

SEPT»9 
SEPT.I6 

upstream  of 
husky  oil  co. 

46.0 

11.0 

138 
128 

24 

4 

114 
124 

12 

10,000 
1,000 

FM  2 

Sept,9 
Sept0|6 

Downstream  from 
Husky  oil  Co. 

!6o0 
4.5 

146 
128 

34 

12 

112 

116 

6 
22 

10,000 

F3.I 

Sept, 9 
Sept, 16 

mouth  of 
McKellar  R, 

5.4 
2.0 

120 
7S 

22 
10 

99 

66 

12 
5 

1,000 
100 
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The  sampling  results  show  that  there  was  a  greater 
degree  of  pollution  at  the  upstream  end  of  the  river.  This 
can  be  attributed  to  the  unsatisfactory  condition  of  the  Kam 
River  as  it  enters  this  river. 

(4)   Mission  River 
(a)  Water  Use 
The  Mission  River  is  used  by  lake  boats,  ocean  boats 
and  for  log  boom  transportation.  There  are  docks,  warehouses 
and  oil  storage  tanks  located  along  this  watercourse.  At 
present  the  largest  water  consumer  on  the  river  is  the 
Abitibi  Power  and  Paper  Company  Limited.   In  the  future  large 
amounts  of  water  will  be  used  by  the  Ontario  Hydro  steam 
generating  plant,  now  under  construction.   It  can  be 
expected  that  under  certain  conditions  the  waste  discharges 
from  the  paper  mill  will  contaminate  the  water  supply  for  the 

Hydro  steam  plant. 

(b)   Sampling  Results 
Fort  William-  Mission  River 

5  DAY  TOTftL   COL  I  FORM 

SAMPLE      SAMPLING  B.O.D.  SQL iDStP.P.M, )  PHENOL        COUNT    |ND,    NO. 

IT.  DATE  DESCRIPTION        P.P.M.        TOTAL      SUSP.      DISS,      J^        PER    ICO   CC,      „ 

FK6       SEPT.IO      JUNCTION  OF  5.9  178         34  144  14  10,000 


SEPT, 15         KAM  AT 


4,3  78         18  60  18  ICO 


FM  I      sept,9         Upstream 
Septc15        BROM 


MISSION  R.             30,0  202  34  |U  «  10,000 

19-0  166  28  130  6  1,000 

5,7  132  20  112  25  10 

SEPT,  15        MOUTH                        4.8  186  20  160  --  10 

SEPT,  17        MISSION  Ra              7.C  -  56  -  18  100 

F  2,4    SEPT.ia        5C0'N.0F               85,0  474  168  306  0  1,000 
Abitibi  out- 
fall 

F  2,5     SEPT.I8        500'N.OF                36.0  190  40  150  0  - 
F  2,4 
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There  was  a  considerable  amount  of  contamination  in 
the  river.   Since  the  5  Day  B.O.D.  content  is  high  and  the 
bacterial  counts  low,  this  pollution  can  be  attributed  to 
industrial  waste.  As  previously  discussed  most  of  the 
industrial  waste  is  from  the  Abitibi  Power  and  Paper 
Company  Limited. 

Ill    Pollution  Control 

Much  of  the  pollution  in  Fort  William  is  due  to 
industrial  waste.  The  three  main  industries  in  this  regard 
are  the  Abitibi  Power  and  Paper  Company  Limited,  Mission 
mill,  the  Great  Lakes  Paper  Company  Limited,  and  the 
Ogilvie  Flour  Hills  Limited.   The  Great  Lakes  Paper  Company 
is  located  in  Neebing  Township  at  the  Fort  William-  Neebing 
Township  boundary. 

The  paper  companies  should  consider  adequate 
lagoons  or,  other  suspended  solids  removal  devices  for  the 
removal  of  wood  fibre,  as  a  necessary  first  step  in  any  waste 
treatment  programme.   Phenol  control  where  necessary  would 
be  most  economically  realized  by  substituting  other 
materials  as  slime  control  agents.  The  adequate  reduction 
of  B.O.D.  is  a  problem  which  should  receive  further  study. 

Waste  treatment  at  the  Ogilvie  Flour  Mills  should  be 

designed  to  reduce  both  the  E.O.D.  and  the  suspended  solids. 

Since  a  previous  survey  by  the  Commission  indicated  that  the 

B.O.D.  content  of  this  waste  was  excessively  high,  consideration 

should  be  given  to  treatment  which  would  produce  a 

satisfactory  effluent  or  if  this  is  not  possible  then  complete 
elimination  would  be  necessary. 
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LAKEHEAD  AREA  POLLUTION  SURVEY 


MUNICIPALITY  OF  NEEBING 


: 


Inland  V«at  ere  ours  &S 


tl)   Kaministikwia  River (Kam  River) 

(a)  Water  Use  and  Complaints 

The  rapids  at  Point  de  Meuron  restricts  its  use  for 
boats.  These  rapids  are  located  some  two  and  one-half  miles 
upstream  from  the  oast  boundary  of  the  township.  Log  boom 
boats  navigate  the  downstream  section  up  to  the  Groat  Lakes 
Paper  Company.   It  is  used  for  recreational  purposes  such  as 
boating,  fishing,  swimming,  park  sites,  summer  cottage 
location  and  landing  bases  for  small  float  equipped  aircraft. 

There  were  no  reported  complaints  concerning  pollution 
in  this  part  of  the  watercourse  with  the  exception  of  the  area 
near  the  Great  Lakes  Paper  Company. 

(b)  Sampling  Results 
Neebing  Twp,-  Kam  River 


5  DAY 

TOTAL  COL! FORM 

Sample  Sampling 

B.O.D. 

Sol  ids (p.p. 

M,  ) 

Phenol 

Count  1  no.  No, 

NO.     EATE 

Description 

P,P8Mt 

TOTAL 

SUSP? 

DISS,, 

p?n 

PER  100  CC. 

NK  3  SE?T0IO 

KAM  RIVER 

3.0 

134 

18 

116 

„ 

100 

SEPT  J  5 

NEAR  W. 

3,0 

88 

10 

78 

— 

10 

SEPT. 1 7 

BOUNDARY  OF 

2.4 

100 

\z 

88 

_ 

ICO 

NOV, 1 3 

NEEBING 

TRACE 

NOV. 16 

Tkp. 

3 

FK  C  SEPTJO 

Kam  River 

3C8 

144 

16 

128 

13 

1,000 

Sept* 17 

UPSTREAM 

2.6 

134 

w 

114 

— 

mm 

Sept, 18 

G,L.  PAPER  C00 

2.6 

76 

10 

66 

2 

10 
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On  the  basis  of  the  bacteriological  sampling  results 
the  stream  was  in  a  satisfactory  condition. 

The  sanitary  chemical  sample  results  are  all  within  the 
objectives  of  the  OWRC  with  the  exception  of  phenol.   The 
small  amount  of  phenol  noted  at  sampling  point  UK  &   is  likely 
due  to  natural  causes,  as  the  only  industry  upstream  of  this 
point  is  the  brick  yard  at  Rosslyn.   It  is  not  likely  that  this 
operation  would  produce  a  phenolic  waste,   The  high  phenol 
content  in  sample  FK  8  on  September  10th  is  likely  due  to 
waste  from  the  Great  Lakes  Taper  Company  Limited, 

Considerable  pollution  is  produced  in  the  river  by 
wastes  from  the  Great  Lakes  Paper  Company.   These  affect  the 
river  downstreem  in  Fort  William  and  are  discussed  under 
that  municipality. 

i.)   .   :  .'. 

( 2)   Neebing  River  

(a)  Water  Use  and  Complaints 

The  flow  in  the  Neebing  River  is  quite  variable,  with  a 
recorded  maximum  of  1/+60  cubic  feet  per  second  and  a  low  of 
zero.   It  has  no  commercial  use  in  this  section  and  limited 
recreational  use  for  private  fishing.  The  only  complaint  of 
pollution  to  the  river  concerned  the  operation  of  private 
waste  disposal  areas  on  the  flood  plain.  At  the  time  of  the 
survey  adequate  steps  had  been  taken  to  prevent  pollution 
from  this  source. 
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(b)  Sampling  Results 
Neebing  Twp.-  Neebing  River 


5  DAY 

Total  Col i form 

Sample 
No, 

sampling 
date 

DESCRIPTION 

B.O.D, 
P,P.Hf 

solids(p.p 
Total    Susp^ 

DISS. 

PHENOL 
PPB, 

count  Ind,  no. 

PER    100  CC. 

m  6 

Sept. 10 
Sept. 15 

SEPT, 17 

nee bins  twp, 
west  bound- 
ary 

1.9 

1.9 
400 

210 

204 
228 

6 
|« 

e 

204 
199 
220 

15 

100 

10 

100 

SN  6 

SEPT, 10 
SEPT  J  5 
SEPT, 1 7 

N,  BRANCH 
AT  ARTHUR 

ST, 

1.6 
1.6 
1.5 

174 

136 
192 

8 

e 

6 

166 

186 

30 

1,000 

1,000 
100 

NN  5 

SEPT  JO 

SEPT, 15 
SEPT  J  7 

near  vickers 
Ave, 

2.3 
2.0 
1.3 

2C6 
172 
202 

16 
(1 

IC 

190 
164 
192 

12 

—  >. 

10,000 
lf  000 

too 

The  bacteriological  sample  results  were  all 
satisfactory  with  the  exception  of  one  obtained  at  sampling 
point  NN  5  near  Vickers  Avenue,   In  view  of  the  fact  that 
only  one  of  the  three  samples  exceeded  the  Commission  objective, 
more  sampling  at  this  point  will  be  necessary  in  order  to 
determine  the  extent  of  pollution. 

With  the  exception  of  the  high  phenol  content  the 
sanitary  chemical  sample  results  were  satisfactory.   It  is 
difficult  to  explain  the  high  phenol  content  of  samples  in 
this  area.  More  samples  will  have  to  be  obtained  and  a 
further  investigation  made  of  this  area. 

II      Pollution  Control 

The  pollution  in  Neebing  Township  except  for  Great 
Lakes  Paper  Company  is  limited.   It  can  be  expected  that  this 
will  increase  with  future  industrial  and  residential 
development  unless  an  adequate  sewerage  plan  is  now  prepared 
for  the  area.  This  should  envisage  a  co-operative  sewerage 
development  with  the  City  of  Fort  William. 
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LAKEHEAD  AREA  POLLUTION  SURVEY 


MUNICIPALITY  OF  SHUN I AH 


I       Lakefront  Area 

(1)   liater  Use  and  C_omjlaint_s_ 
The  lakefront  area  here  is  developed  mostly  for 
summer  homes.  Complaints  have  been  received  from  the  persons 
in  this  section  concerning  the  deposition  of  wood  fibre  on 
the  beaches, 

(  Z )   Sampl, inp  _Re suit  s_ 

Shuniah-  Thunder  Bay 

5  DAY  TOTAL  COL  I  FORM 

Sample  Samplinq  B,0,D,    Solids  (pcp.»0    phenol   Count  Ind,  ko» 

NO;,     Date    Description    p.^.m.    Total  susp.  diss,  ppj        per  100  cc. 

TB  I   Sept,  15  floral  Beach      t?ce      — .    6    —    20        19 

I  MiLE  N,0F 

Pt4 Arthur 
water  intake 

The  surface  sample  obtained  opposite  Floral  Beach 
indicated  that  the  water  met  the  objectives  of  the  Commission 
with  the  exception  of  the  phenol  content,  which  was  20  ppb. 

There  was  no  wood  fibre  present  in  a  bottom  sample 
from  this  area.  Both  the  surface  and  the  bottom  samples  were 
taken  at  1,000  feet  from  shore. 

Samples  obtained  from  the  water  and  beach  at  Silver 
Bay  contained  wood  fibre,  but  no  chemical  fibre.   It  could 
not  be  established  ivhether  the  material  was  ground  wood  from 
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mill  operations  or  fibre  from  log  boom  operations  in  the  area. 

II      Inland  Watercourses 

( 1 )   Mclnt  yr  e__River_ 

(a)   Water  Use 

The  flow  in  the  Mclntyre  River  is  quite  low  during 

part  of  the  year.  There  is  no  commercial  or  industrial  use 

made  of  this  part  of  the  river. 

(>}   Sampling  Results 

Shuniah-  Kclntyre  River 

5  DAY  Total  Col  I  form 

SAMPLE        SAMPLING  B,0.D.  SOL'.DS      (PoP*Mj         PHENOL        COUNT    lND.    NO. 

SAMPLE        SAMPLING  ^^^  _^^       ToTAL        SUSP..      DISS.      J^       PER    I  TO  CCt 


SM  6      Septu9  Near  John 

Sept. 15        street 


3,2  146  16  130  2  1,000 

2„2  120  4  116  -  103 

SMS       SEPT..             NEARPT.                        1.9  143  8  K0  6  1,000 

SEPT,  15            ARTHUR                              2o2  i00  12  ®>  -  .    I™ 

Sept1|7          BOUNDARY                      1.6  H2  10  102  -  1,000 

2,0  132  10  122  2  10,005 

U  126  8  118  -  1,003 


SM   4       SEPT.9  ELEVENTH 


Sept. 15    Avenue 
Sept. 17    8Rj»GE 


PM  2       SEPT.9  MAY  STREET 

SEPT. 15  BRIDGE 


1.8  ;»  12        118  -  l0O,P0Q 

3,6  145  8         138  2  1,003 

2.4  138  ID        128  -  1,000 


The  upper  portion  of  the  river  was  in  a  satisfactory 
condition  from  a  pollution  standard.   Samples  obtained  near 
Golf  Links  Road  show  that  this  section  of  the  river  was 
contaminated  with  sanitary  sewage, 

( 2 )   HcVic ar  Creek 

(a)   Water  Use 

There  is  only  a  short  section  of  McVicar  Creek  flowing 

through  Shuniah.   The  flow  here  is  low  and  there  is  only 

limited  residential  development  in  the  area. 

The  following  results  indicate  that  the  condition  of 
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this  watercourse  in  Shuniah  is   satisfactory. 

(b)      Sampling  Results 

Shuniah-  McVicar  Creek 

5  Day  Total  Col i form 

sample    sampling  b.o.d.  Solids  (p. p.m.)       Phenol      Count  Ind,  no. 

no.  date  description        p. p.m.,         total    susp.    diss,      ppb        per  ioo  cc^ 

PV  2        SEPT,9       WARDROPE  AVE,  I  J  136        8  128  8  ICO 

Sept. 15    AT  PT-Arthur  2,0  128        6  122  10 

SEPT. 17     BOUNDARY  1.2  154        8  146  -  100 


(3)   Current  River 

(a)  Water  Use 

There  is  no  significant  house  developments  in  this  area 
of  the  Current  River.   No  commercial  or  industrial  use  is 
made  of  this  part  of  the  river. 

(b)  Sampling  Results 

Shuniah-  Current  River 

5  day                                                       Total  col i form 
Sample      Sampling                            B.o.d.           Solids  (p.p.mJ        Phenol     Count  Ind. No, 
No.  Date  Description      f.p.m.       Total    Susp.    diss,      ppb         per  100  ■*:.    

SC  3         Sept.9      Current  River-       2>.!  86         8  78  3  1,000 

SeptJ5    port  Arthur  2.3  68        6  62  -  10 

Sept  J  7    Boundary  1,4  6H         6  62  10 


2o ! 

8C 

8 

78 

2.3 

6h 

6 

62 

1,4 

69 

6 

62 

1,5 

144 

10 

134 

2.5 

124 

12 

112 

I.I 

150 

6 

144 

SB   I  SEPT^9       E.BRANCH  AT  1,5         144  10  134  2  10 

SEPTol5     PT,ARTHUR  2.5         124  12  1 12  10 

Sept, 17    boundary  I.]         150  6  [44  10 


The  Current  River  and  its  southern  branch  was  in  a 
satisfactory  condition  as  it  flows  through  the  Municipality 
of  Shuniah, 

III      Pollution  Control 

Future  industrial  and  residential  development  of  this 
area,  if  not  adequately  planned  will  create  extensive 
pollution  problems.  For  this  reason  an  adequate  sewerage  plan 
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should  now  be  prepared  for  the  area.  The  most  efficient  plan 
will  be  based  on  a  joint  scheme  with  the  cities  of  Port  Arthur 
and  Fort  Uilliam* 

The  only  industrial  pollution  in  Shuniah  is  due  to 
wood  fibre  which  occurs  along  the  lakefront,  and  the  presence 
of  phenol.  Much  of  this  wood  fibre  is  due  to  log  boom  operations 
in  the  area,  and  the  resulting  pollution  is  difficult  to  control. 
The  phenol  and  other  wood  fibre  waste  are  caused  by  industries 
outside  the  municipality. 

The  presence  of  sanitary  sewage  in  the  Mclntyre  River 
near  the  Golf  Links  Road  is  likely  due  to,  the  lack  of,  or 
improperly  constructed,  private  sewage  disposal  systems.   Present 
installations  are  adequately  controlled  by  the  local  health 
unit,  and  the  problem  is  possibly  due  to  older  installations. 
In  any  case  the  situation  should  be  corrected  by  the  local 
authorities. 
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LAKEHLAD  AREA  POLLUTION  SURVEY 


THUNDER  BAY  EXCLUSIVE  OF  HARBOUR  AREA 


I    v;ater  Use  and  Complaints 

Thunder  Bay  outside  the  harbour  area  is  used  for 
shipping,  transporting  of  log  booms,  commercial  and  private 
fishing,  and  for  boating.   Its  outlets  to  Lake  Superior 
are  approximately  13  miles  south-east  of  the  lakehead. 

It  was  reported  that  wood  fibre  was  deposited  on  the 
beach  at  the  Sleeping  Giant.   The  Seeping  diant  is  a  point 
of  land  which  forms  part  of  the  east,  bounds. v..  of  the  bay  and 
is  approximately  15  miles  eest  of  POx  t  Arthiir  and  Fort  William, 


II   Sampling  Results 


Thunder  Bay 
5  DAY 


SAMPLE 

NO. 

SAMPLING 
DATE 

DESCRIPTION 

TB  6 

SEPT. 

17 

MISSION  R.  SAP. 

TB  7 

SEPT, 

16 

SOUTH  CAP, 

TB  8 

Sept. 

SEPT. 

15 

i? 

MAIN  GAP. 

TB  9 

SEPT. 
SEPT,, 

Sept. 

8 
9 

15 

NORTH  GAP. 

TB  I 

Sept. 

15 

Floral  Beach  1  mile  N,  of  Pt 

Arthur  water  intake. 

TB  3 

Sept. 

17 

1  mile  N,w.  of  Hare  Island, 

TB.4 

Sept. 

17 

North  End  of  pie  Island. 

BoO.D.       50LIDS  (  P.P.M.J, 

P.P.M.       'OTAl.     SUSP.     P[,$S, 


4,8 

1.9 

1,3 
2-2 


7C 


72 


16 
16 

e 

6 


62 

0 

66 


PHENOL 
P.P.B. 

4 

4 


Bottom  Sample  Contained  Wood  Fibre. 
1.5  75  8        68  0 

1,4  K  10 


0.8 


80 


1,2  TURBIDITY  IN  SILICA  UNITS-  0 

1-9 


to 


TAL  COLI. 
iND.  NO. 

EEB  l0»  cc 

100 

10, coo 

100 
100 

100 

10,000 


0.7 


3.2 


SAMPLE   SAMPLING 

NO.      ,  DATE 

TB,  5   SEPT.  17 


TBe  2   Sept.  17 


DESCRIPTION 


South  End  of  pie  Island 
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5  DAY 

B.O.D. 

P.P.M. 

0,9 


Whiskey  Jack  Point  1500'  From  Shore   0,9 


SOLIDS  (  P.P.M.) 

TOTAL  SUSP.  DISS. 

Turbidity  in  silica 
Units  -  2.7 

3,2 


TOTAL  COL  I. 

PHENOL  ins.  no. 

P.P.B.   PER  100  cc 


0 
2 


10 
100 


Four  samples  were  obtained  at  various  points  near  the 
outlets  of  Thunder  Bay.  These  are  indicated  on  Map  #2.  The 

sampling  results  indicate  that  pollution  discharged  from  the 
lakehead  area  was  diluted  satisfactorily  in  Thunder  Bay  before 
reaching  Lake  Superior. 

The  beach  at  the  Sleeping  Giant  could  not  be  reached  at 
the  time  of  the  survey.  An  examination  was  made  of  the 
beach  on  Hare  Island  which  is  one  and  one-half  miles  west 
of  the  Sleeping  Giant.   It  was  noted  that  there  was  a 
considerable  amount  of  bark  on  the  shore,  but  no  wood  fibre. 
The  bark  would  most  likely  be  from  log  boom  operations. 
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LAKlHFAD  PO 

LLlfflON 

SAI.PLE 

Ah,. i  y . 

E* 

FIGURE    1, 

THUNDER  BAY 

5  DAY 

TOTAL  CULI. 

m                 SAiPLE 

LAB. 

SAMPLING 

B.O 

-D. 

SOLIDS 

(P. P.M. ) 

PHENOL 

IND.  NO. 

■                   NO. 

NO. 

DATE 

DESCRIPTION 

P.P-.M. 

TOTAL 

SUSP, 

DISS, 

PPB. 

PER   100  CC. 

PORT  ARTHUR-  THUNDER  BAY  (T.B. 

) 

P.I,   1 

R1584 

Sept. 

9 

Thunder  Bay 

-  MOUTH 

2.2 

9? 

10 

e? 

8 

1,000 

RI739 

Sept. 

lb 

OF  NEEBJNG   1 

?IVER 

I.I 

70 

6 

62 

S 

100 

RI682 

Sept. 

15 

1.5 

70 

12 

58 

10 

10,000 

■                  P2.I 

RI579 

Sept, 

9 

Thunder  Bay 

-  500' 

FROM  2.8 

100 

a 

92 

22 

',000,000 

RI660 

Sept. 

15 

Mouth  of  mcIntyre 

R. 

1.3 

62 

6 

56 

6 

1,000 

R 1 737 

Sept, 

16 

1,6 

"• 

~ 

'* 

4 

10,000           ETHER 

Soluble 

m            P3.i 

RI574 

Sept. 

9 

T.B.- 

■I00:  From  outfall 

74,0 

152 

28 

124 

500 

320 

RI898 

Se°t. 

IS 

NORTHERN  wood  pre= 

ERVER 

si. 7 

- 

6 

- 

4 

m 

RI751 

Sept. 

16 

1.7 

92 

20 

72 

5 

1,000 

g                P3.2 

RI572 

Sept, 

9 

T.B. 

-  500' 

SOUTH 

P3.I 

1.2 

84 

20 

64 

9 

- 

RI696 

Sept. 

15 

8.3 

- 

10 

- 

20 

— 

RI735 

Sept. 

16 

1.6 

- 

4 

- 

4 

- 

_                P3.3 

RI577 

Sept. 

9 

T.B. 

-  500' 

S.    OF 

P3.2 

1.6 

74 

e 

f.e 

9 

- 

RI68I 

Sept. 

15 

1.6 

- 

10 

- 

4 

m 

RI736 

Sept. 

[6 

3,0 

- 

20 

- 

4 

— 

P3.4 

RI575 

sept. 

9 

T.B. 

-  500' 

E.    OF 

P3.I 

3.0 

72 

5 

64 

9 

- 

R1695 

Se=t. 

IS 

2.0 

- 

10 

- 

5 

- 

RI752 

Sept. 

16 

1.6 

78 

16 

62 

4 

- 

P3.5 

R1576 

Sept. 

9 

T.B. 

-  5C0» 

E.    OF 

P3.4 

1.9 

ec 

4 

76 

1    ) 

- 

RI697 

Sept. 

15 

2,1 

- 

8 

- 

3 

— 

RI734 

Sept. 

15 

I..2 

- 

[4 

- 

5 

" 

P3.6 

RI573 

Sept. 

9 

T.B. 

-  500' 

N,   OF 

P3.I 

5.2 

>'? 

28 

54 

22 

— 

RI699 

Sept. 

'6 

1.6 

- 

10 

- 

o 

— 

RI750 

Sept. 

16 

1.6 

B€ 

IS 

68 

3 

- 

P3.7 

RI578 

Sept. 

9 

T.B. 

-  500' 

N.  OF 

P3.6 

1.9 

70 

12 

58 

25 

10,000 

RI694 

Sept. 

15 

1.4 

- 

4 

- 

- 

- 

RI749 

Sept. 

16 

1.4 

84 

18 

66 

3 

I.OCC- 

P.  4 

RI580 

Sept. 

9 

T.B. 

-  500' 

FROM   W|LSOI> 

1,6 

76 

0 

66 

ic 

10,000 

R1693 

Sept. 

15 

ST. 

SEWER  OUTFALL 

1.8 

- 

8 

- 

" 

1,000 

RI748 

Sept. 

16 

1.6 

96 

16 

90 

3 

10,000 

P.5 

RI58I 

Sept. 

9 

T.B. 

-  500' 

From  River 

ST. 2,1 

76 

8 

68 

15 

1,000 

PJ688 

Sept. 

15 

Sewer  Outfall 

i.7 

- 

6 

- 

6 

10,000 

RI754 

Sept. 

16 

1.1 

76 

16 

60 

4 

1,000 

H                 P.6 

RI600 

Sept, 

9 

T,B. 

Mouth 

'IF 

1.5 

104 

s 

96 

8 

10,000 

RI760 

SEPT. 

15 

t'C VICAR  CRES. 

14.0 

- 

12 

- 

4 

100,000 

RI745 

SEPT. 

II 

2.0 

- 

20 

- 

3 

1 ,000,000 

m          p.  7 

RI599 

Sept. 

9 

T.B, 

-  500" 

From  ( 

:larke  2,4 

82 

8 

74 

12 

1,000 

RI669 

Sept. 

15 

ST. 

Sewer  Outfall 

2,2 

- 

12 

- 

8 

10,000 

RI755 

Sept. 

16 

1.3 

78 

14 

64 

40 

1,000 

I                  P.  8 

RI6Q2 

Sept. 

9 

T.B, 

-  500 » 

FROM  MOUTH 

1.4 

106 

8 

98 

e 

1 ,000 

RI6B7 

Sept. 

15 

OF   CURRENT  RIVER., 

2.6 

» 

IC 

■w 

10 

100,000 

RI756 

Sept. 

16 

1.8 

80 

16 

64 

7 

10,000 

P  9.1 

RI596 

Sept, 

9 

T.B. 

-  iOO' 

From 

68.0 

446 

258 

188 

12 

100,000 

PROVINCIAL  MILL  OUTFALL 

m                 P  9.2 

RI598 

Sept. 

9 

T.B. 

-  500" 

S.    OF 

P9. 1 

<»4.0 

372 

212 

160 

10 

1,000 

RI69I, 

Sept. 

15 

2.6 

- 

6 

" 

10 
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THUI.DFR  BAY 
5   DAY 

TjTAL  coli. 

Sample 
NO. 

Lab. 

NO. 

RI597 
RI690 
RI787 

5AKVLIN1 

Date 

9 

15 

16 

Description 

T.B.  500'  S.  of  P9..2 

B.O.D. 
PPM 

20.0 
1.8 
7.5 

~0L|[  5 
TOTAL 

108 

98 

(P. P.M.) 

SUSP.      DISS. 

18         90 

12 

28          70 

PHENOL 
PPB 

25 

10 
30 

IND.  NO. 
PER   100  CC, 

P  9.3 

Sept. 
Sept. 

Sept. 

10,000 
10,000 

P  9.4 

RI685 
R 1 785 

Sept. 
Sept. 

15 

16 

T.B. 

5C0' 

E.  OF  P9. 1 

8.6 

76.0 

300 

22 

38        262 

IS 

•• 

P  9.5 

RI686 
RI759 

Sept. 
Sept. 

la 

16 

T.B. 

500' 

£.   OF  P9.2 

264.0 
6.2 

1126 
134 

50       1076 
34        110 

<- 

30 

10,000 

P  9.5A 

RI692 
RI762 

Sept. 
sept, 
Sept. 

9 
15 

lb 

T.B. 
T.B. 

500' 
500' 

E.  of  P9.5  Bottom  Sample. 
E.   OF  P9.5                6.5 
6.9 

CONTAINED  WOOD   FIBRE 
76         10           66 
126        26         100 

25 

25 

- 

Pll.l 

T.B, 
MILL 

100'   FROM  ABIT  131 
OUTFALL. 

NOT  OBTAINED. 

PII.2 

RI760 

SEPT. 

16 

T.B. 

50^' 

S.    OF   ABlTlBl 

0,9 

85 

8          80 

3 

— 

MILL 

outfall 

PII.3 

RI704 
RI76! 

Sept. 
Sept. 

Sept, 

5 

If. 
15 

T.B. 

:   Tr 

500'  S.  OF  PII.2 
dm  Sample 

I.I 
1.0 

12 
74          4          70 

Bark  present. 

7 
3 

•- 

PH. 4 

RI705 
RI765 

sept, 
Sept. 

15 

16 

T.B. 

500' 

E.    OF    Pll.l 

56,0 
52.0 

156        16        140               700 
274        26        248 
Chemical  Fibre  present. 

1,000 

— 

PII.5 

RI706 
RI764 

Sept, 

SEPT, 

15 
IG 

T.B. 

500' 

E.  OF  PI  1.4 

LI 
1.2 

70 

12 

10          60 

5 

3 

100 

P1I.5A  R 1 763 

PI  1.6  RI742 

PI!. 7  RI707 

R1743 

P  12  RI744 

P  I2A  RI702 

RI744 

P  |2B  RI763 

F  1.1  R1803 

F1.2  RI805 

F  1.3  R1804 

F  I.3A  RI806 

F  1.4  RI7I2 

F  1.5  RI7I4 

F  1.7  RI7II 


Sept.  16 

SEPT.  16 

Sept.  16 

Sept.  15 

SEPT.  15 

SEPT.  16 

Sept.  16 

SEPT.  15 

Sept.  16 

Sept.  15 


Sept.  17 

Sept.  17 

Sept,  17 

SEPT-  17 

Sept.  15 

Sept,  15 

Sept,  15 


T.B.  £  mile  25'  Depth  From 
Abitibi  Outfall         2.4 
Bottom  Sample 

T.B.  500'  North  of  Pll.l 

T.B.  500'  NORTH  of  FI1.6 

Bottom  sample. 

T.B.  500'  NORTH  OF  PI  1.6 

T.B.  City  '..'ater  Intake 

T.B.  30'  depth  at  city 
Water  Intake 
T.B.  25'  Depth  at  City 
water  Intake 

T.B.  City  water  Intake  at 
Bottom,  50'  Depth. 

FORT  -ILL  I  AM 


78    16    62        15 
WOOD  FIBRE  PRESENT* 


„9 

4 

- 

3 

1,7 

14 

_ 

4 

WOOD   FIBRE 

PRESENT^ 

1.5 

4 

- 

3 

2,2 

4 

- 

2 

1.2 

6 

m 

- 

WOOD  FIBRE 

PRESENT, 

1.6 

16 

- 

2 

WOOD   FIBRE 

Present. 

8,4 

122 

M 

6 

WOOD  FIBRE 

PRESENT, 

ThUNDER  BAY 

T.B.  500'  S.  OF  ABITIBI  62.0 
mill  Area. 

T.B.  500'  S.  OF  F  I.I  10.0 

T.B.  500'  S,  OF  F  1,2  3.6 

T.B.      DO.  (10"  DEPTH)4J4 

T.B,  5C0"  E,  OF  F  I.I  1.2 

T.B,  500'  S.  E.  FROM  FI.4  1.8 

T>B.  500'  S.  E.  FROM  FI.5  2,8 


262 


56    206 


28 

32 

96 

25 

04 

22 

82 

IB 

92 

!2 

8* 

30 

- 

8 

- 

70 

a* 

8 

- 

15 

_ 

6 

H 

25 

100 


.000 


- 

42 

- 

FORT  '.'1LL1A 

THUNDER 

BAY 

s 

DAY 

TOTAL  COLI. 

SAI.PLE 

NO, 

LAB. 
NO, 

RI592 
f<  1  709 
ft  1764 
ft  1 795 

SAi.PLIfC 

DATE 

DESCRIPTION 

T.B.    UPSTREAM   FROM  MOUTH 
MISSION  RIVER 

B 

| 

DF 

.0.0. 

19.0 
5.7 
4„8 
7.0 

SOLIDS 

TOTAL 

(P.P.M 

TiUFP. 

.) 
D|SS, 

PHENOL 

P.P.B, 

6 
25 

18 

IND.   NO. 

PER    100  CC. 

FH 1 . 1 

Sept,  9 
Sept.   15 
Sept.  16 
SEPT.    17 

166 

132 
180 

28 
20 
20 
56 

138 
112 
160 

1,000 

10 

10 

100 

F  2.4 

RIOOO 

Sept.  18 

T.8.   500'  N.  OF  ABITiBI 

85.0 

474 

168 

3C6 

■■ 

1,000 

F  2.5 

RI802 

SEPT.    18 

Outfall. 

T.B,  500*  N.  OF  F  2,4 

36.0 

190 

40 

150 

- 

- 

F  3.1 

R1588 
RI768 

Sept.  9 
Sept.  16 

T.B.    MOUTH  OF  KCKELLAR   R. 

5.4 
2.0 

120 
76 

22 

10 

98 
66 

12 

5 

1,000 

100 

F  4.1 

RI582 
R1683 
RI74I 

Sept,  9 
Sept,   15 
Sept.  16 

T.B,   MOUTH  OF   KAM  R, 

1.8 

6,8 
3.8 

122 

no 

14 
36 
14 

108 
96 

9 

25 
7 

10,000 

10,000 

1,000 

F  5.1 

RI586 
RI740 

SEPT.    9 

Sept.  16 

t.b.  -  ft.  william  -  pt, 
Arthur  Boundary 

1.2 
1.8 

80 

7? 

6 
12 

74 
60 

10 
4 

1,000 
10,000 

THUNDER 

BAY 

TB  6 

R1807 

Sept.   17 

MISSION  R,   GAP 

4.8 

- 

16 

Pt 

4 

100 

TB  7 

R 1 753 

Sept.   16 

South  Gap 

1.9 

78 

16 

62 

4 

10,000 

TB  8 

RI713 
RI783 

SEPT.    15 
SEPT.    17 

Main  gap 

1.3 
2.2 

72 

B 
6 

66 

- 

100 
100 

T8  9 

RI60I 
RI708 

SEPT.    8 

SEPT.    9 
SEPT.    15 

North  gap,  Bottom  Sample 

Contained  wood  Fibre  Some  Chemical  Fibre, 
1.5                  76          8          68              8 
1,4                             14                          10 

100 
10,000 

TB 


FK  8 


RI70I 


TB  3  RI796 

TB  4  RI797 

TB  5  RI798 

TB  2  RI799 


NK  8 


Sept.  15 

SEPT.  17 

Sept.  17 

SEPT,  17 

Sept.  17 


Floral  Beach  1  mile  n.  of    0,8 
Ft.  Arthur  water  Intake 


20 


Turbidity  in 
silica  UNITS 


one  mile  n.w.  of  Hare  Island.  1.2 

north  End  of  pie  Island.     0,7 

South  End  Of  r>ie  island.     0.9 

whiskey  jack  Pt.  1500'      0.9 
FROM  shore. 

INLAND  WATERCOURSES  -  FIGURE  2 


1.9 
3.2 
2.7 
3.2 


RI6I7 

Sept. 

10 

RI664 

Sept. 

ib 

RI785 

Sept. 

17 

R2332 

Nov, 

13 

R2333 

NOV. 

16 

RI620 

Sept. 

10 

RI777 

Sept. 

17 

RI80I 

Sept, 

18 

NEEBiMG  TWP. 

KAM  R.  NEAR  W.  BOUNDARY 

OF  NEEBlNG  TWP, 


Kam  R.  upstream  G.L.  paper. 


Kam  river 


FK  7.1  R1623    SEPT.  tO 


FK  7,6  RI622    SEPT,  10 


"37tr 
3.0 
2,4 


3,8 
2,6 
2.6 


FORT  WILLIAM  -  KAM  RIVER 

Kam  R.    100*  Downstream  FROM    658.0  2162 

Great  Lakes  paper  Co, 

Kam  r.  50u'  downstream  From      71,0  356 

FK7.I 


134 

13 

116 

- 

88 

10 

78 

- 

100 

12 

B8 

TRACE 
3 

144 

16 

128 

13 

134 

20 

114 

- 

76 

10 

66 

2 

134      2028 
112         244 


10 
100 


100 

10 

100 


1,000 
10 

100 
100 


-  45  - 

FuRT  WILL  I  AM  -  KAf-'i  ^IVEP 
5  DAY 


SAMPLE 
NO. 


LAB. 
NO. 


SAf  PLIHG 

DATE 


DESCRIPTION 


FK  7.7        RI62I       SEPT.    10 


BOTTOM  SAMPLE 


BOTTOM  SAMPLE 


Sept.  18 


Seet,  21 


FK  6A 
FK  6 

FK  5 

FK  4.1 

FK  4.6 

FK  4.7 
FK  3 

FK  2 

F  4.1 


RI6I9   Sept.  10 


R  16(8 

RI7I5 

H  i  ,'92 

RI595 
RI710 
RI767 

RI594 
RI7I6 
RI766 

R 1591 

R I  769 
RI677 

RI590 
RI584 

RI587 
RI678 
RI772 

RI583 
R1772 

RI582 
RI683 


SEPT.  10 
Sept.  15 
Sept.  17 

SEPT,  9 
SEPT.  15 

Sept.  16 

Sept.  9 
Sept.  15 
SEPT,  16 

SEPT.  9 
SEPT.  16 
SEPT,  15 

SEPT.  9' 

Sept.  15 

SEPT.  9 
SEPT.  15 
SEPT.  16 

SEPT.  9 
SEPT.  16 

SEPT.  9 

SEPT.  15 


B.O.U.   SOLIDS  (P.P.H) 

PFM     TOTAL  SUSP.   DISS. 


KAM  R.  1000'  DOWNSTREAM 

FROM  FK  7.6 

KAM  R.  f^  MILES  DOWNSTREAM 
FROM  GT.  LAKES  PAPER  CO. 


64.0    350   76 
WOOD  FIBRE  PRESENT, 


274 


PHENOL       TOTAL  COL  I.    IND. 
PPB  NO.   PER    IQOcc 

1,000 


kam  R.  Turning  Basin,  2000*    wood  Fibre  present  Containing 
Below  gt.  Lakes  paper  Co. 


Some  Chemical  Fibre. 


Kam  R.  -  near  Municipal 
Sewer  Outfall 

Junction  of  Kam  &.  mission 


Kam  R.  -  Upstream  Ogilvie 
hill. 


kam  R.  -  100'  Downstream 
From  Ogilvie  Outfall. 


Kam  r.  -  500'  downstream 
FROM  FK  4.  I 


Kam  Rc  -  500»  Downstream 
From  FK  4.6 

Junction  Kam  4  McKellar  R, 


Near  proposed  S,T,P«  area. 
mouth  of  Kam  r. 


21.0 


5,9 
4,3 

30.0 

19.0 
8.0 
2.8 

215.0 

5,8 

1 98,,  3 

21 
3.8 
12,0 

17,0 
8,3 

7,0 
5,2 
3.0 

4,0 
3.2 

U8 
6,8 


178 


178 

78 

202 

156 

96 

124 

382 
82 

386 

154 

142 
136 

132 

120 

170 
124 
120 

146 

122 

122 

112 


32 


34 
18 

34 

18 
20 
12 

166 

20 
160 

39 
18 
20 

24 
30 

42 

16 

S 

28 

4 

;4 
26 


146 


144 
60 
168 

138 

76 

112 

216 

62 

226 

120 
124 
116 

108 

90 

128 
108 
112 

118 
118 

108 
86 


24 


14 
18 


4 
30 
I? 

2^ 

'■ 
10 

4 
12 
25 

4 

20 

9 
IS 

12 

8 
12 

9 
cr5 


IMhMD  wATEKC'URSFS 


FM   l.l       R1592  Sept*  9 

RI709  Sept.  15 

RI784  SEPT.  16 

RI795  SEPT.  17 

F  2.4         RI800  Sept.  18 

F  2.5  RI802  SEPT.  18 


Upstream  From  Mouth  mission     19.0  166  28  138 

RIVER                                                5.7  132  20  112 

4.8  180  20  160 

7.0  56 

500'  N.  OF  ABITIBI   OUTFALL.     85.0  474  160  306 

500'  N.  OF  F2.4                           36.0  190  40  150 


ft 

25 


,000,000 


10,000 

100 

10,000 

10,000 

1,000 

10,000 

100,000 

10,000 

,C00,CC0 


1,000 

100,000 

10,000 

BROKEN. 

I ,000,000 
1,000 

10,000 
1,000 


FORT  WILLIAM  -  McKCLLAR 

RIVER 

FM  3 

RI589 
RI77I 

SEPT. 
Sept. 

9 

If 

Upstream  of  Husky  Oil  Co.        46.0 

11.0 

138 

128 

24 

4 

114 

124 

12 
IS 

10,000 
1,000 

FM  2 

RI593 
RI770 

Sept. 
Sept. 

9 

16 

Downstream  From  Husk*  oil  Co. 1 8.0 

4,5 

146 
128 

34 

12 

112 
IMS 

6 
22 

10,000 

F3.1 

RI588 
RI768 

Sept. 
Sept. 

9 

16 

mouth  of  McKellar  River.           5.4 

2.0 

120 

76 

22 

10 

98 
66 

12 
5 

1,000 
100 

FORT  WILLIAM  -  MISSION  RIVER 

1,000 

10 

10 

100 

1,000 


- 

44- 

SAMPLE 

NO. 

NN  6 

UB 

NO. 

R?6I6 
RI663 
RI786 

SA.PLir 

DATE 

G 

10 
15 

17 

NEEBING  T:.P.  - 
DESCRIPTION 

neebing  Twp.  w.  Boundary 

NF.EBING 
5  DmY 

B.O.D. 
P. P.M. 

1.9 
1.9 

4.0 

RIVER 

SOLIDS 

Total 

210 
204 
228 

(p.p. 

Susp. 

6 
10 

e 

M) 

DISS, 

204 
199 
220 

PHEKOL 

PPB. 

TOTAL  COLI. 
IND.   NO. 
PER   100  cc 

SEPT. 
Sept, 
SEPT. 

15 

100 

10 

100 

SN  6 

RI6I2 
RI665 
R1787 

SEPT. 

Sept. 
Sept. 

10 

15 
17 

N.  Branch  at  Arthur  St. 

1.6 
1.6 
1.5 

174 
136 
192 

8 

8 
6 

166 
128 
186 

20 

1,000 

1,000 
100 

m  5 

RI6I5 
RI666 
RI788 

Sept. 
Sept. 
Sept. 

10 
15 

17 

Near  Vickers  Ave. 

FORX  WILLIAM  - 

2.3 
2.0 
1.3 

NEEBING 

206 
172 

202 

RIVER 

16 

8 
10 

190 
164 
192 

12 

10,000 

1,000 

100 

FN  3 

RI6I3 

RI672 
RI79I 

Sept. 
sept. 
Sept. 

10 
15 

17 

Neebing  R«  (may  St.  Bridge) 

2.6 

4.0 
2.0 

!90 
168 
168 

14 
14 
12 

176 
154 
156 

25 

100.000 

1,000,000 
10,000 

FN  2 

R16I4 
RI668 
RI790 

Sept. 
Sept. 

Sept. 

10 

15 

17 

NEEBING   R.    (DOWNSTREAM    FROM 
FT,  WILLIAM  S.T.P.) 

PORT  ARTHUR  - 

5„4 

37.0 
II. 0 

NEEBING 

214 

246 
210 

RIVER 

20 
58 
38 

194 
188 
172 

25 

1,000,000 
1,000,000 
1,000, coo 

Pl.l 

RI584 
R 1 739 
RI682 

Sept. 
Sept. 
Sept. 

9 

10 
16 

Thunder  Day  ••  Mouth  of 
nee3img  river. 

2.2 
I.I 
1.5 

92 
70 
70 

10 
8 
12 

82 
62 

58 

8 
8 
1 0 

1,000 

100 

10,000 

SHUN! AH   -  i-clNTYRE  RIVER 

SM  6 

RI605 
RI673 

Sept. 
Sept. 

9 

15 

NEAR  JOHN   ST. 

3.2 

2.2 

146 
120 

16 
4 

130 
116 

2 

1,000 
100 

SM  5 

RI6C6 

R1669 
RI779 

Sept. 

Sept, 
Sept. 

g 

15 

17 

Near  port  Arthur  boundary 

1.9 

2o2 
L6 

148 
100 
112 

e 

12 

10 

140 

88 

102 

6 

1,000 

100 
1,000 

SM  4 

RI604 
RI670 

RI778 

Sept. 
Sept. 
Sept. 

9 

15 

17 

Eleventh  Ave.  Bridge, 

2,0 
1.7 
1,8 

132 
126 

130 

10 
B 

1? 

122 

118 
118 

2 

10,000 
1,000 

100,000 

PM  2 

RI607 
RI67I 

Sept. 
Sept. 

9 
15 

may  St.  Bridge 

3.6 

2.4 

146 

138 

8 

10 

138 
128 

2 

1,000 

1,000 

PORT  ARTHUR  - 

CINTYRE  RIVER 

PM.I.i 

V  RI667 

Sept. 

15 

MAY   ST.    BRIDGE   DOWNSTREAM 

From  New  port  Arthur  S.T.P. 

2.6 

112 

10 

102 

10,000 

PM   I 

RI585 
RI738 

Sept. 

Sept. 

S 

16 

MOUTH  OF  MclNTYRE  RIVER 

3.1 

1.6 

148 

100 

22 
12 

!26 

88 

10 
4 

1,000 

1,000 

P2.I 

RI579 
RI660 
RI737 

sept. 
Sept. 

SEPT. 

g 

15 

16 

Thunder  Bay  -  500j  E.  of 

MOUTH  OF   MclNTYRE   R. 

2.8 
1.3 

1,6 

100 
62 

a 

6 

9? 
56 

22 
6 

4 

100,000 
1,600 

10,000 

SHUN  1  AH  -  McVICAS  CREEK. 

PV  2 

RI6I! 
RI674 
RI782 

SEPT, 

Sept. 
Sept. 

9 

15 

17 

wardrope  Ave.  at  Ft.  Arthur 
boundary 

1.7 
2.0 
1.2 

136 
128 
154 

B 

6 

8 

128 

122 
146 

8 

100 

10 

100 

PV 


RI793 


sept,  17  mouth  of  mcvicar  Creek. 


13,0 


192   24 


168 


100,000 


-  tf  - 


PORT  AKTHUK  -  He VI CAR  CREEK 

5  DA? 

TOTAL  COLI. 

SAMPLE 
NO, 

LAB, 

NO. 

RI600 
RI700 
RI745 

SAMPLING 

DATE 

B.O.D. 
DESCRIPTION                                         P. P.M. 

THUNDER   BAY  -  500'    FROM   MOUTH         1,5 
OF  KCVICAR  CR.    •  .                               14,0 

2.0 

SOLIDS 

TOTAL 

104 
68 
70 

(P*P.M 

SUSP. 

8 
'2 
20 

DISS. 

9f 
56 
50 

PHENOL 
P.P.B. 

■e 

4 
3 

IND.  NO. 
PER    100  CC. 

P  6 

SEPT. 
SEPT. 
SEPT. 

8 

It 

10,000 
100,000 
1,000,000 

SHUNIAH  CURRENT  RIVER 

SC  3 

RI608 
RI675 
RI78I 

Sept. 
Sept. 

Sept. 

9 
15 

17 

Current  R.  -  port  Arthur              2.1 

BOUNDRY.                                                              2.3 

1.4 

86 
68 
68 

8 
5 
6 

78 

62 
62 

3 

1,000 
10 
10 

SB   1 

RI609 
RI676 
RI7S4 

Sept. 

Sept„ 
sept. 

9 
15 

17 

E.  Branch  at  Pt,  Arthur               l„5 

BOUNDRY.                                                               2tf> 

I.I 

144 
124 
150 

10 

12 
6 

134 
112 
144 

2 

10 

10 
10 

PORT  ARTHUR  -  CURRENT 

RIVER 

PC  2 

RI6IO 
RI780 

sept. 

Sept. 

9 

17 

Upstream  of  Boulevard  ;?k.            L5 

1.3 

90 

68 

12 

ft 

78 
62 

2 

100 

10 

PC    1 

RI603 

Sept. 

g 

Downstream  of  Boulevard  Pk.         1.2 

84 

12 

72 

ICO 

P8.1 

RI602 
R1687 
RI756 

Sept. 
Sept. 
Sept. 

9 

15 

17 

Thunder  bay,  Mouth  of  Current  RrI,4 

2,6 

1.3 

IC6 
BO 

8 

10 
16 

98 

M 

64 

8 
10 
7 

[,000 

10,000 
100.000 

PARDEE 


MAP    tt2 

CENTRAL    LAKEHEAD  AREA 
SAMPLING  POINTS 


".BOOK-- 


OWRC     TORONTO  JAN   I95»    HE 


